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ABSTRACT 
 
Effects  of  Pure  and  Mixed  substrates  on  nutritional  composition,  minerals  and  growth  of  Oyster 
Mushroom (Pleurotus ostreatus) were studied in present study. Results of the study revealed that the 
total protein content, ash, crude fiber and crude fat were higher in the mushroom harvested from mixed 
substrate (23.64, 8.17, 0.90 and 2.93%nrespectively) than that of the pure substrates (21.02, 3.40, 0.10, 
and  1.59%  respectively).  No  significant  difference  was  reported  in  total  mineral  composition  of 
mushroom harvested from the two substrate at p<p0.05. The growth parameter of mushroom harvested 
from pure substrate was slightly better than the mixed substrate. It was concluded that mixed substrates 
harvested mushroom contained better nutritional qualities than the pure substrate and it can be used to 
grow mushroom. 
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1 Introduction 
 
Mushrooms  are  recognized  as  important  food  items  from 
ancient times. Usages of mushrooms are increased day by day 
because of the significant role in human health and nutrition. 
(Khan et al., 2005). Mushrooms are good source of protein, 
vitamin and minerals. It is known for its broad range of uses as 
food  and  medicine.  High  nutritional  values  of  Oyster 
mushroom  have  been  reported.  It  has  protein  (25-30%),  fat 
(2.5%), sugar (17-44%), mycocellulose (7-38%) and mineral; 
(potassium, phosphorus, calcium and sodium) of about 8-12% 
(Stanley, 2011). Mushrooms of Pleurotus spp. are commonly 
known  as  “oyster  mushroom”.  These  are  the  second  most 
popular mushroom after button mushroom all over the world 
(Adejoye  et  al.,  2006).  Along  with  this,  these  are  the  most 
popular in Nigeria. Oyster mushrooms have a wide range of 
temperature tolerance (15-30
o) so, these are ideally suitable for 
cultivation  under  both  temperature  and  tropical  climatic 
condition.  Oyster  mushrooms  are  cultivated  and  harvested 
throughout the year (Alama et al., 2007). 
 
These  mushrooms  are  the  most  prospective  mushroom  of 
Nigeria.  According  to  the  Khare  et  al.  (2010),  the  growth 
performance and nutritional composition of oyster mushroom 
depend  on  types  of  substrate.  However,  an  idea  substrate 
should contain nitrogen supplement and carbohydrate for rapid 
mushroom growth. Cultivation of oyster mushroom can play 
an important role in managing organic waste whose disposal 
has become a problem. With this, cultivation and consumption 
of mushroom can solve the malnutrition problem of developing 
countries  and  their  waste  can  be  recycled  into  food  and 
environment may be less endangered by pollution (Eswaran & 
Ramabadran,  2010).  Cultivated  mushrooms  have  higher 
protein contents and minerals, low in fat and rich in vitamin B, 
D, K, sometimes the presence of vitamins  A and C were also 
reported  (Manzi  et  al.,  2001).  Several  species  of  oyster 
mushrooms  are  of  highly  medicinal  importance. 
Pleurotussajor-caju  inhibits  hypertensive  effects  through  its 
active  ingredients,  which  affect  the  rennin-angio-  tension 
system  (Chang,  1996).  P.  ostreatus  ameliorates  alterogenic 
lipid  in  hypercholesterolaemic  rats  (Hossain  et  al., 2003).  It 
also  possesses  antitumor  (Yoshioka  et  al.,  1985), 
hypoglycemic effect under laboratory conditions (Chorvathola 
et al., 1993; Khatun et al., 2007). Antioxidant and antitumor 
properties  of  P.florida  has  been  reported  by  various 
researchers.  (Nayana  &  Janardhanan,  2000;  Manpreet  et  al., 
2004).    Methanol  extracts  of  P.florida  inhibits  inflammation 
and platelet aggregation (Nayana et al., 2004). Water extracts 
of  the  fruiting  bodies  of  P.  sapidus  have  antibiotic  activity 
especially  against  staphylococcus  aureus  (Gunde-chimeman, 
1999).  Similarly  antioxidant  activity  of  P.cystidosu  was 
reported  by  (Li  et  al.,  2007).  These  medicinal  properties  of 
various  types  of  Pleurotus  mushrooms  are  because  of  their 
nutritional  or  chemical  composition.  However,  nutritional 
composition is affected by many factors including differences 
among  strains,  composition  of  growth  substrate,  method  of 
cultivation,  stage  of  harvesting,  specific  portion  of  fruiting 
bodies,  used  analysis,  time  interval  between  harvest  and 
measurement  method  (Benjamin,  1995).  Although  many 
scientific research work have been conducted to determine the 
nutritional  composition  of  different  mushroom  in  different 
cultures.  However,  further  research  work  is  required  to 
investigate the nutritional composition of specific mushroom 
with  highest  nutritional  composition  (P.ostreatus)  cultivated 
with difference substrate. 
 
2 Materials and Methodology 
 
2.1 Preparation of Spawn for culturing mushrooms 
 
Spawn  was  prepared  by  the  use  of  materials  like  sorghum, 
sterile  bottles,  cotton,  aluminum  foil,  water  and  previous 
spawns. The sorghum was aspirated to remove light dirt, dust 
and  also  sorted  to  remove  unwanted  materials  like  stone, 
metals and broken grains. The sorted sorghum was washed and 
soaked in clean water over night. The soaked sorghum was re-
washed, drained and steamed for 30-45 minutes. The steamed 
grain was drained and spread to cool. ¾ of the sterile bottles 
were filled with sorghum the mouth of the bottles plugged with 
cotton plug wrapped with aluminum foil. Now plugged bottles 
were sterilized in an autoclave at 121 
0 C for 15 minutes, and 
allowed to cool and inoculated with 1/10 of the previous spawn 
as an inoculums. The inoculated bottles were incubated in an 
incubator  until  the  mycelium  completely  colonized  the 
sorghum seed. 
 
2.2 Substrate Preparation   
 
Pure  sawdust  have  Daniella  olivery  tree  as  principle 
component  while  the  mix  substrates  has  a  combination  of 
(Daniella olivery and mulainaner) trees. These substrates were 
mixed  with,  Calcium  carbonate,  rice  bran,  water, 
polypropylene bags, plastic neck and rubber bands were used 
for the preparation of substrate. All the component ingredients 
were mixed and water was added to make 65% moisture level 
of the mixture. The mixture was left for 15 minutes to allow 
the  sawdust  for  absorb  the  water  and  it  was  followed  by 
another  interval  of  15  minutes  to  ensure  uniformity.  The 
prepared substrate was filled into Polypropylene bags of 7'' X 
10'' size with 500g and their mouths were plugged by inserting 
water absorbing cotton with the help of plastic neck and rubber 
band.  
 
2.3 Pasteurization  
 
The prepared plastic bags were autoclaved at 121
0 C for 1 hour. 
After autoclaving and cooling, the bags were inoculated with 
the mother culture of P. ostreatus at the rate of 5g per packet. 
The  inoculated  packets  were  incubated  at  25
0  C  in  cultural 
room. During spawn multiplication the temperature of growth 
room was controlled between 22-26
0C. The required humidity 
was maintained between 70-80 % by sprinkling water on the 
floor of incubation chamber several times a day. 
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2.4 Samples Preparation  
 
The harvested sample were dried at 40
0 C in oven after that the 
samples  were  grinded  into  powder  and  packaged  inside 
polyethylene bag and stored at room temperature for analysis. 
 
2.5 Proximate Analysis 
 
All  the  moisture,  fat,  ash,  protein  and  carbohydrate  content 
were  determined  by  the  guideline  given  by  Association  of 
Official Analytical Chemists (AOAC 2000). 
 
2.6 Mineral content determination  
 
Minerals content (Calcium, Magnesium, Potassium, iron, and 
Zinc) of the Oyster mushroom were determined by employing 
the  AOAC  (2000)  methodology  by  digestion  of  the  sample 
with a mixture of concentrated nitric acid, sulphuric acid and 
perchloric  acid  (10:0:5:2,  v/v)  using  an  atomic  absorption 
spectrophotometer (GBC 904AA; Germany).  
 
The total phosphorus was determined as orthophosphate by the 
ascorbic  acid  method  after  acid  digestion  and  neutralization 
using phenolphthalein indicator and combined reagent (APHA, 
1995). The absorbance was read at 880 nm (Spectronic 21 D, 
Miltonroy,  NY,  USA)  and  KH2PO4  (Merck,  India  Limited, 
Mumbai, India) served as the standard. 
 
2.7 Statistical Analysis 
 
Obtained data were statistically analyzed by using Statistical 
package for Social Science (SPSS) for windows, version 20. 
Results  were  analyzed  by  one-ways  analysis  of  variance 
(ANOVA).  Differences  among  means  were  tested  by  the 
Duncan’s test. Significance level was defined using P<0.05. 
 
3 Results and Discussion 
 
3.1 Proximate Composition of Mushroom 
 
The  comparative  nutritional  composition  of  P.  ostreatus 
mushroom  cultivated  is  shown  in  Table  1.  The  moisture 
contents  of  the  mushroom  grown  on  mixed  substrate  were 
comparatively  higher  (9.34%)  as  compared  to  that  of  pure 
sawdust (6.85%). This may be due to using of pure substrate 
for one and mixture of sawdust for the other. Also, the mixed 
substrate  favored  the  improvement  in  protein  content,  ash, 
crude  fiber  and  crude  fat  (23.64,  8.17,  0.90,  and  2.93% 
respectively). The sample grown on pure sawdust had slightly 
lower  concentration  of  the  same.  Surprisingly  the 
concentration  of  carbohydrate  was  reported  higher  in  pure 
substrate as compared to mixed substrate (67.04 and 55.02%). 
These results may be due to the nutritional composition of each 
substrate which may contribute immensely in the  nutritional 
composition of mushroom. These results are in consonant with 
the  report  of  Jawad  et  al.  (2013),  who  worked  on  effect  of 
substrate  supplement  on  oyster  mushroom  production.  
Similarly, Mendez et al. (2005) cultured P. ostreatus on maize 
straw, and they observed an increased in fruiting bodies weight 
from  4.13g  to  5.74  g  in  first  and  2
nd  flush  respectively. 
Furthermore,  Kimenju  et  al.  (2009)  and  Fan  et  al.  (2006) 
revealed that materials like coir pith, dried mango leaves, wood 
shavings,  cotton  waste,  sugar  cane,  coconut  coir,  waste 
hyacinth, groundnut haulms, sawdust and coffee husk can be 
utilized for cultivation of mushroom. At the level of nutrition 
composition,  Beluham  &  Ranogajec  (2011)  reported  that 
mushroom are a potential source of total carbohydrate in range 
of 42.62-66.78g/100g, very low in fat content 1.34-6.45g/100g 
and also rich in protein 27.95-38.99g/100g depending on the 
type of species. Oyster mushroom is rich in fiber and low in fat 
content and this character is highly beneficial for heart patients 
(Jawad et al., 2013). 
 
3.2 Mineral composition of P. ostreatus 
 
The mineral content of the mushroom (P. ostreatus) harvested 
from the two substrates are shown in Table 2. Minerals like 
Calcium, Magnesium, Potassium, Iron and Zinc were reported 
from  the  analyzed  samples.  The  results  showed  that  P. 
ostreatus  is  a  good  source  of  Potassium  and  very  high 
concentration  was  reported  from  the  harvested  from  two 
substrates (885.06 and 880.33mg/kg). Similar types of results 
have been reported for Magnesium (60.01 and 66.58mg/kg). 
Rest of the minerals like Calcium (2.98 and 2.46mg/kg), Iron 
(4.01 and 4.14mg/kg) and Zinc (3.08 and 2.88mg/kg) were also 
present in small quantity, these mineral can help in supplying 
nutrient to the body.. The difference in substrate used showed 
no significant difference with values obtained which indicate 
that the two substrates may contain nearly the same mineral 
content. Findings of the present study are different from the 
findings  of  Agomuo,  (2011),  who  had  reported  very  high 
mineral  content  from  P.  tuberregium  i.e.  Magnesium 
(26.35mg/kg), Iron (122.00mg/kg) and Calcium (37.20mg/kg). 
 
 
Table 1 Proximate Composition of Mushroom (P. Ostreatus) harvested from two different substrates (%). 
 
Samples  Moisture   Protein   Crude Fat  Ash   Crudefiber   Carbohydrate  
Mixed 
substrate 
9.34±0.51  23.64±0.30  2.93±0.39  8.17±0.42  0.90±0.15  55.02±0.60 
Pure 
substrate 
6.85±0.02  21.02±0.10  1.59±0.30  3.40±0.40  0.10±0.15  67.04±0.32 
The results are the mean of 3 trials, ± SD. 
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Table 2 Mineral composition of P. ostreatus harvested from the two substrates. 
 
Samples  Calcium (mg.kg)  Magnesium 
(mg/kg) 
Potassium 
(mg/kg) 
Iron (mg/kg)  Zinc (mg/kg) 
Mixed substrate 
 
3.04±0.10  60.01±0.21  885.06±0.30  4.01±0.01  3.08±0.12 
Pure substrate  3.00±0.15  66.58±0.30  880.33±0.14  4.14±0.20  2.88±0.22 
The results are the mean ± SD of 3 trials. 
 
Table 3 Assessment of growth Parameters of P. ostreatus on the two organic substrates. 
 
Samples  Average 
Weight (g) 
Average No of 
Pin Head (cm) 
Average 
Height (cm) 
Average 
diameter of 
Pileus 
Average No of 
fruits 
Average No 
of well 
formed fruits 
Mixed Substrate 
 
124.05±0.05  41.50±0.01  12.80±0.01  22.86±0.42  21.00±0.15  11.50±0.02 
Pure substrate  198.10±0.02  96.88±0.10  38.46±0.05  18.93±0.40  58.38±0.10  27.02±0.12 
The results are the mean ± SD of 3 trials. 
 
The  difference  in  this  result  may  be  due  to  difference  in 
substrate  used  and  species.  The  high  concentration  of  these 
minerals  is  an  advantageous  since  certain  inorganic  mineral 
element such as K, Zn, Ca and Mg play important roles in the 
maintenance  of  normal  glucose  tolerance  and  in  release  of 
insulin from beta cells of islets of langerhans (Kar et al., 1999; 
Agomuo, 2011). 
 
3.3 Growth Parameters of P. ostreatus 
 
The growth parameters of P. ostreatus on various substrates 
was  measured  and  recorded  in  Table  3.  In  all  the  growth 
parameter  (average  weight,  average  number  of  pin  heads, 
average height, average diameter of pileus, average number of 
fruits and average number of well formed fruits) of the samples 
collected  from  the  two  substrates,  the  fruits  harvested  from 
pure  sawdust  were  better  than  that  harvested  from  mixed 
substrate.  
 
These indicated that pure sawdust used is better compared to 
the  mixture  of  sawdust  (i.e.  mushroom  perform  better  with 
pure substrate than mixed substrate). These results was in line 
with  the  finding  of  Stanley  &  Odu,  (2012),  who  reported  a 
better  performance  of  mushroom  (Pleurotus  tuber-regium) 
harvested from substrate made from Maize cob and Cassava 
peelings than that harvested from Plantain peeling and Water-
melon pods. 
 
Conclusion 
 
The study was conducted to check the effect of pure substrate 
and mixed substrate on the growth and nutritional composition 
of  P.  ostreatus.  It  can  be  concluded  that  both  substrate 
supported the growth of the mushroom, but the mixed substrate 
is better in nutritional composition than pure substrate. 
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